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The solution of land subdivision layouts involves lengthy 
computations of somewhat repetitive nature, and consequently is ideally 
suited to processing by digital computer. A system of programmes for 
this purpose has been developed at Wollongong University College and is 
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SECTION 1. INTRODUCTION
The purpose of this bulletin is to describe and illustrate the 
features of a system of programmes developed for the solution of land 
subdivision layouts on the IBM 1620 digital computer at Wollongong 
University College.
The system has certain advantages over more generalized Civil 
Engineering Co-ordinate Geometry programming systems such as IBM COGO, 
in that
(a) it is directly subdivision - oriented, and
(b) it caters for several specialized requirements of some 
subdividing authorities, e.g. Housing Commission of New 
South Wales.
There are two distinct phases in the system :
Phase 1 - Co-ordinates of specified points calculated using a 
variety of coded routines;
Phase 2 - Subdivision details produced in the form of allot­
ments (lots).
Output from Phase 1 is used as partial input to Fhase 2.
The size of subdivision which can be processed in a single run 
of the system is limited by the point capacity of Riase 1. This in 
turn can be modified according to
(i) the number of routines provided, and
(ii) the arithmetic precision employed.
When all available routines are required with a floating point 
precision of 10 digits, points must be numbered uniquely within the 
range 1-1050.
For very large subdivisions, an alternative version allows 
points to be handled in modules of 1000 each, e.g. 1-1000, 1001-2000, 
etc., in separate runs.
SECTION 2. PHASE 1 - POINT CALCULATION
2.1 GENERAL
The Fha.se 1 programme is written to compute, store in memory, and 
output for subsequent use in Phase 2 the co-ordinates of specified 
points using information supplied as data input.
A separate data input card is prepared for the location of each 
point in turn, and may contain reference to only such other points dealt 
with prior to the point in question.
2.2 DATA INPUT FORMAT
For convenience a standardized format is employed, which is 
designed specifically to provide the degree of flexibility needed in 
some routines, and is adapted to satisfy the requirements of others.
Input is arranged under the following headings :
(i) Unknown Point
(a) Routine
(b) Point No. (N)
(ii) Courses A and B
(a) Known Point (K)
(b) Distance Code
(c) Bearing Code
(d) Length - in feet to 3 decimal places - signed or 
unsigned - (L)
(e) Angle - in deg., min., sec. - unsigned - (6)
(f) Reference Points 1 and 2 (Rl and R2)
Subscripts A and B will be used to denote Courses A and 
B, re spec t ive ly.
(iii) Auxiliary Point
(a) Code
(b) Point No. (A)
2.3 ROUTINES
2.3.1 CO-ORDINATE DEFINITION
Routine ( ? )  . Locate Unknown Point N using co-ordinates defined by 
Lengths L^ and Lg.
/net/cafes dcrfa
Routine 1 must be used to locate the 
first point in any subdivision.
2.3.2 LOCATION OF POINTS BY COURSES
General Concepts
(i) Distance Course defines an arc of known radius with centre at 
a known point.
Distance (D) is specified using Codes of Section 2,4.1.
(ii) Bearing Course defines a line of known bearing passing 
through a known point.
Bearing (B) is specified using Codes of Section 2.4.2.
(iii) Fully Defined Course is a combined Distance and Bearing 
Course.
Routine ©  : Locate Unknown Point N using Fully Defined Course A.
,V
Bearing is given in Course B if necessitated by input format 
restrictions.
6.




Locate Unknown Point N using Distance Courses A and B.
• ®
Routine©
Auxiliary Point is used to specify required solution -
Code 0  : Solution nearest to A (N)
Code ©  : Solution furthest from A(N').
: Locate Unknown Point N using Distance Course A and 





POINTS ON CIRCULAR CURVE
Locate Unknown Point N on Circular Curve with Centre 
at Ref. Point R2A using Arc, Chord or Angle from
Known Point KA*
Codes of Section 2.5 are used to specify Arc (S), 
Chord (C) or Angle (Ct).
TANGENT TO CIRCULAR CURVE
: Locate Unknown Point N at Tangent Point between Circular 
Curve defined by Distance Course A and Tangent through 
Known Point Kg. *(^)
Distance Codes are used as for Routines 2-5- Refer 
Section 2.4.1.
8.
2.3.5 CURVE THROUGH KNOWN POINT
Routine ©  : Locate Unknown Point N at Centre of Circular Curve
through Known Point Kg and with Tangents, through
Ref. Points R1A and R2^, which intersect at Known
Point K..A
©
2.U CODES FOR ROUTINES 2-5 
2.U.1 DISTANCE CODES
Code© Distance D » Length L.
9.
Code© Distance D = Distance between Ref. Points Rl and R2.
\AT.
Code ( 3 ) : (Residual) Distance D = Length L - Distance from Ref^ m Point Rl.
Code (jw • (Residual) Distance D = Length L - Arc Distance from Ref.




This Code may be used in conjunction with a Bearing Code 
to define a Parallel Bearing Course.
N




Bearing B = Angle B.
A/





Bearing B = Bearing from Ref. Point R1 to R2 + Angle 6.
A /»A
2.3 ' CODES FOR ROUTINE 6
2.5.1 DISTANCE CODES 
Code ( ^ )  -
Codee 0  : (Residual) Arc Distance S *= Length \,f - Straight Distance
from Ref. Point HIA‘
12.
Code
© *  :
(Residual) Arc Distance S Length L^ - Arc Distance from 
Ref. Point Rlfi (Centre
at Ref. Point R2 ).B
/ 1 § r
© 1
Code( 8J* : Chord Distance C « Length L̂ .
♦Numerical sequence is reversed as a result of ad hoc development of 
system.
(Residual) Chord Distance C x= Length L. - Straight
A
Distance from Ref. Point
(Residual) Chord Distance C sc Length LA - Arc
from Ref. Point 
(Centre at Ref.
Sign Convention for L. -
(+) : N clockwise from X. -|
j- Codes












Code^5^ : (Anticlockwise) Angle Cl = Angle 9^ .
2.6 OUTPUT
Two methods are provided for the output of point co-ordinates :
(i) Typed, in decimal form, for progressive checking purposes:
(ii) Punched, in exponential form, for use as input to Phase 2.
In both methods, the North and East co-ordinates are identified 
by the accompanying Point No.
2.7 ACCURACY OF RESULTS
The accuracy of the values for point co-ordinates derived from 
Phase 1 depends to some degree on the routine and codes employed in 
each case. However, with floating point arithmetic precision set at 
f sc 10, the accuracy achieved is consistent with input limitations, 
i.e., co-ordinates correct to at least 3 decimal places.
15.
The greatest single source of error occurs in those routines 
where calculations involve natural tangents of angles. For bearings 
in the immediate vicinities of 90° or 270°, natural tangents tend to 
± oa, and errors ere consequently introduced. This problem has been 
overcome by rotating axes in such circumstances.
16.
SECTION 3- PHASE 2 - LOT CALCULATION
3.1 GENERAL
Having established the co-ordinates of all essential points in 
Hiase 1, subdivision details are subsequently processed in the form of 
allotments by means of the Phase 2 programme.
This involves the preparation of additional data input.
3.2 DATA INRJT
Apart from the point co-ordinates obtained from Phase 1, input 
to Phase 2 consists of a series of data cards containing specifications 
for individual allotments as follows :
(i) Lot No. (1-9999)
(ii) Boundary Corner Point Nos. in sequence (maximum of 11)
P(l), P(2), ..., P(N), P(Mfl), ..., P(L)





P(l) - P(2) 
P(N) - P(N+1) 
P(L) - P(l)
(b) Area Code
+1 Additive segment area
-1 : Subtractive segment area
(c) Centre Point No.
17.
3.? OUTPUT
For each allotment, the following output is punched for subsequent 
listing :
(i) Lot No.
(ii) Boundary line details -
(a) End Point Nos.
(b) Bearing and straight Distance
(c) Radius and Arc length in the case of curves
(d) North and East co-ordinates of second end point.
(iii) Area enclosed by boundaries.
J.k ACCURACY
The accuracy of the results given by Phase 2 depends largely 
on the co-ordinate values from Bhase 1. In general, all values are 
correct to the number of significant figures provided in the output.
appendix: 
ILLUSTRATIVE EXAMPLE
O ’  / / ' 2 S  *
Unkxs ,pt. Course A
(a) (b) (a)(b)(c) (d) (e) /Vf)
1 1 i\ > \ / \ * 0
2 2 1 1 1 165.42 18001
3 3 2 1 18001
2 4 3 1 1 120. 18001
2 5 1 1 1 1 10. 270
' 3 6 5 1 2 70
2 7 6 1 1 1 10.46 270
2 8 7 1 1 130.48 1801125
4 9 4 1 275.88
3 10 2 i« 900930
3 1 1 10 5 2 -20. 11 v/ 2
2 12 1 1 1 3 20. 90 10 2
2 13 11 1 3 20. 90 5 10
2 14 5 1 2 55. 5 1 Af W
2 15 14 1 2 55. 5 10
2 16 1 1 2 55. 1 2
2 17 1 6 1 2 55. 1 2
2 18 6 1 2 54.38 5 10
2 19 18 1 2 54.38 5 10
2 20 7 1 2 54.38 7/ 8
2 21 20 1 2 5^.38 7 8
2 22 8 3 O n  C w • 21
2 23 9 1 2 40. 9 8
2 24 9 1 2 96.58 9 4
5 25 10 1 f r>r»1 v / v #
2 26 25 1 3 30. 90 19 6
2 27 25 1 2 30. 25 10
5 28 10 1 70.
6 29 28 8 -40. 1 n
5 30 10 1 i on1 w v  *
2 31 30 1 3 30. 90 2 1 ^I \ j
2 32 30 1 2 30. 30 10
5 33 10 1 70.
5 34 10 1 70.
3 35 3 1 2 3s 4
3 36 33 2 3 4
Course B Aux.Pt.
(a)(b)(c) (d) (e) (f) (a) (b)
r\rsrs
2 5 1 50. 900930 
5 5 1 -56. 001
8 1 203.90
5 1 001
10 5 2 20. 1C
2
19 5 2 30.
19 5 2 -40. 
3 5 2 -30.
31 5 2 55.




6 19 1 19
19 21 1 27 
2 10 1 3
3 4 i 32
3 4 1 33
4 9 
4 9
lot Boundary Corner Point
No. Nos.
1 7 6 IB  20
2 20 18 19 21
3 21 19 26 27 28 22 8
4 22 28 29 23
5 23 29 34 24 9
6 24 34 33 36
7 36  33 32 31 35 
P 35 31 3 4
9 15 17 2 12 13
10 14 16 17 15
11 5 1 16 14
Curves
(a)(b) (c)(a)(b) (c)





4 + 1 11
4 - 1  10 
3 + 1 30
P T . 1- P T . 2 RADIUS ARC BEARING DISTANCE PT. NORTH EAST
LOT NO. 1
7- 6 nr n aw w w 110.460 6 ir»r»nI WWW # www 8 34. 0 0 0
6- 18 180 1 0 54.380 18 945. 6 2 0 833.984
1 8 - 2C 270 0 1 110.625 20 945. 6 2 0 723. 3 5 9
2C- 7 0 11 25 54.380 7 (WWW* WWW 723.540
AREA - 6011.278 SQ. FEET = 0 ACRES 0 ROODS 22.080 PERCHES
LOT NO. 2
20- 18 90 0 1 110.625 18 945. 6 2 0 833.984
1 8 - 19 180 1 0 54.380 19 8 9 1 . 2 4 0 833. 9 6 8
19- 21 270 0 1 110.790 21 891.241 723. 1 7 9
21- 20 0 1 1 25 54.380 20 9 45.620 723.359
AREA = 6 0 2 0.239 SQ. FEET = 0 A CRES 0 ROODS 22.113 PERCHES
LOT NO. 3
21- 19 90 0 1 110.790 19 8 9 1 . 2 4 0 833.968
19- 26 180 1 0 5.310 26 8 8 5 . 9 3 0 833.967
26- 27 0  n  n n r \J  W 0 WWW 16.066 195 21 30 15.875 27 8 70. 6 2 2 829.762
27- 28 „7n nnr{  \ J  4 WWW 20 . 9 9 9 202 6 23 20.920 28 8 5 1 . 2 4 0 821. 8 9 0
28- 22 247 54 11 106.331 22 811.241 723.369
22- 8 359 44 32 58.280 8 869.521 723.107
8 - 21 0 11 25 21.720 21 891.241 723.179
AREA • 6 2 1 7 . 2 6 9  SQ. FEET * 0 ACRES 0 R OODS 22.837 PERCHES
LOT NO.
22- 28 67 54 11 106.331 28 851 .240 8 21. 8 9 0
28- 29 n  onn/  W , WWW 40.565 176 54 40 h  n  n n nW  9 WWW 29 81 1.298 824.045
29- 23 223 28 36 145.628 23 705.622 723.844
23- 22 35 9  44 32 105.620 22 81 1.241 7 23.369
AREA = 7 2 4 9.184 SQ. FEET = 0 ACRES 0 ROODS 26.627 PERCHES










3 4 - 33 
3 3 -  36 
3 6 -  24 
AR E A  =
LOT NO. 
3 6 -  33 
33 -  
3 2 -  
3 1 -  
3 5 -  






3 5 -  31 
3 1 -
3 -
4 -  




-70, a a aw w w 45.563
11044.C31 SQ. FEET =
6




/ W » UU W
o a  nnnw ,  u w u




43 28 36 145.628 29 811.298
141 39 45 44.763 34 776.188
195 42 45 115.236 24 665.258
270 13 0 96.580 9 665.623
359 44 32 L a  AAAi W * WWW 23 705.62,2
0 ACRES 1 ROODS .566 PERCHES
15 42 45 115.236 34 776. 1 8 8  
104 31 8 44.415 33 765.053 
180 1 0 100.075 36 664.977 
270 13 0 74.176 24 665.258 
0 ACRES 0 ROODS 22.635 PERCHES
































6013.579 SQ. FEET = 0 ACRES
119.949
50.124




3 7 8 4 . 5 8 0
4 664.580 




















P T . 1-PT .2 RADIUS ARC BEARING DISTANCE PT. NORTH EAST
LOT NO. 9
15- 17 on n  aKJ KJ j 1 A AAAf I K J  g \ J \ J \ J 17 Q Q a  AAAC 999.968
17- 2 180 1 C 5 5.420 2 8 3 4 . 5 8 0 999.952
2- 12 270 9 30 90.050 12 83 4 . 8 2 9 909.903
12- 13 2C.0CC 3 1 . 3 6 6 315 5 15 28.249 13 054.835 889. 9 5 8
13- 15 a  1 aV/ f \ J 35.165 15 Q QA AAA 889.968
A REA = 5 9 9 4.134 SQ. FEET = 0 ACRES 0 R OODS 22.017 PERCHES
LOT NO. 1C
14- 16 q a  a  aJ k j  \j  k j 1 1 A AAA 11Utuuw 16 945. 0 0 0 999.984
1 6 - 17 180 1 0 C C AAADP. V-'UU 17 8 9 0 . 0 0 0 999.968
17- 15 97 A A A L  {  \ j  \ j  \ j 1 1 A AAA1 1 W« \ J 15 8 9 0 . 0 0 0 8 8 9 . 9 6 8
15- 1 4 0 1 0 5 5.000 14 945.000 889. 9 8 4
AREA = 60 5C.CCC SQ. FEET « 0 ACRES 0 ROODS 22.222 PERCHES
LOT NO. 11
5- 1 Q t >  n  r> f 1 A AAA !1O *Oww 1 1 AAA AAA 1 vuu, v^uu 1 AAA AAA I u O u *UUU
1 - 16 180 1 0 55.000 16 945.000 999.984
16- 14 270 0 0 110.000 14 QiiC AAA 889. 9 8 4
14- 5 \ J 1 \ J CC AAA 5 1 AAA AAA1 U w  « \j w 8 9 0 . 0 0 0
ARE A  = 6C 5 0,000 SQ. FEET = 0 ACRES C R OODS 22.222 PERCHES

